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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

• If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )I3 Responsive to communication(s) filed on 25 October 2004 . 
2a)Q This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-28 is/are pending in the application. 

4a) Of the above claim(s) 9-14 and 16-28 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) S Claim(s) 1-8 and 15 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 
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1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Election/Restrictions 

Applicant's election of group 4 drawn to immunogen comprising SEQ ID NO:4 in 
the reply filed on 10/25/2004 is acknowledged. Because applicant did not distinctly and 
specifically point out the supposed errors in the restriction requirement, the election has 
been treated as an election without traverse (MPEP § 818.03(a)). 

Claims 9-14, and 16-28 are withdrawn from further consideration pursuant to 37 
CFR 1 .142(b), as being drawn to a nonelected invention, there being no allowable 
generic or linking claim. Claim 9 was included in the immunogen products groups 1-20. 
However, group 9 is limited to Mage D protein, which comprises SEQ ID NO: 17 
according to the specification at page 19. Therefore claim 9 is drawn to non-elected 
invention. 

Claims 1-28 are pending. Claims 1-8, and 15 are examined on merits to the 
extent the claims read on SEQ ID NO:4. 

Claim Objections 

Claims 1-8, and 15 are objected to because of the following informalities: the 
claims have not been amended to reflect the election. The claims are still drawn to 
multiple inventions. Appropriate correction is required. 

Claims 5-8 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. Claims 5-8 
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depend on claim 1 . Every species in dependent claims should belong to the property 
boundary set by the independent claim 1 . Claim 1 is drawn to genus of polypeptides 
comprising SEQ ID NO:4 (the elected invention). Therefore, any species that does not 
comprise SEQ ID NO:4 is outside of the property boundary of the independent claim 1 . 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 7, and 8 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The scope encompassed by claim 7 is confusing and vague. The specification at 
paragraph [0078] discloses "Conservative substitutions are herein defined as 
exchanges within one of the following five groups: Group 1 -small aliphatic, nonpolar or 
slightly polar residues (Ala, Ser, Thr, Pro, Gly); Group 2-polar, negatively charged 
residues and their amides (Asp, Asn, Glu, Gin); Group 3-polar, positively charged 
residues (His, Arg, Lys); Group 4-large, aliphatic, nonpolar residues (Met, Leu, lie, Val, 
Cys); and Group 4-large, aromatic residues (Phe, Tyr, Trp)." The specification does 
not define "hydrophobic amino acid". Voet et al., (Biochemistry, John Wiley & Sons, 
1990, pages 60-63 only) at page 63, left column teach that "the most useful way of 
classifying the 20 standard amino acids is according to the polarities of their side chains 
(R groups). This is because proteins fold to their native conformations largely in 
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response to the tendency to remove their hydrophobic side chains from contact with 
water and to solvate their hydrophilic side chains." This disclosure suggests that the 
nine amino acids at page 60, Table 4-1 under the heading "amino acids with nonpolar 
side chains" are nonpolar (i.e. hydrophobic) amino acids. However, the instant 
specification at paragraph [0078] classifies hydrophilc amino acids such as Ser with the 
hydrophilic Ala as the conservative substitution. It is not clear whether Ala to Ser 
substitution is within the property boundary of claim 7 given the specification does not 
define "hydrophobic amino acid". It appears that Ala to Ser substitution is not the 
substitution of one hydrophobic amino acid unit by another hydrophobic amino acid 
according to the definition of polarities of amino acids as disclosed in Voet et al. 
Further, it appears that Phe to Leu change is the substitution of one hydrophobic amino 
acid unit by another hydrophobic amino acid according to the definition of polarities of 
amino acids as disclosed in Voet et al. Given claim 7 depends on claim 6, drawn to a 
conservative hydrophobic amino acid substitution, none of the four groups contains only 
hydrophobic amino acids defined by Voet et a., (note this is a textbook published more 
than a decade ago). Thus, the property boundary set by instant claim 7 is vague. For 
the purpose this Office action, the Office will assume any amino acid of those 9 amino 
acids having nonpolar R groups at page 60 of Voet et al., meets the limitation of 
"hydrophobic amino acid" in claim 7 (see art rejection below). However, this treatment 
does not relieve applicant the burden of responding to this rejection. 

Claim 8 recites the limitation "said oligopeptide" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 
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The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-8, and 15 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

The applicable standard for the written description requirement can be found: 
MPEP 2163; University of California v. Eli Lilly, 43 USPQ2d 1398 at 1407; PTO Written 
Description Guidelines; Enzo Biochem Inc. v. Gen-Prove Inc., 63 USPQ2d 1609; Vas- 
Cath Inc. v. Mahurkar, 19USPQ2d 1 1 1 1 ; and University of Rochester v. G.D. Searle & 
Co., 69 USPQ2d 1886 (CA FC 2004). 

To provide adequate written description and evidence of possession of a claimed 
genus, the specification must provide sufficient distinguishing identifying characteristics 
of the genus. The factors to be considered include disclosure of complete or partial 
structure, physical and/or chemical properties, functional characteristics, 
structure/function correlation, methods of making the claimed product, or any 
combination thereof. 

In this case, the only factor present in the base claim 1 is a partial structure i.e. 
SEQ ID NO:4 to describe the claimed genus of polypeptides. Claim 1 as currently 
construed encompasses full-length proteins such as differently spliced isoforms that are 
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not further described because the claim as constructed with the open transitional phrase 
"comprising" in respect to the claimed isolated polypeptide. There is substantial 
variability among the species encompassed within the scope of the claims because 
SEQ ID NO:4 is only a fragment of any full-length protein. They are structurally 
unrelated. A description of a genus of protein may be achieved by means of a recitation 
of a representative number of proteins comprising the recited sequence, I.e. SEQ ID 
NO:4 defined by amino acid sequences, falling within the scope of the genus or of a 
recitation of structural features common to the members of the genus, which features 
constitute a substantial portion of the genus. The breath of the claims as reading on 
proteins encoded by differently spliced isoforms of a gene, or homologs from different 
species yet to be discovered. There is lack of correlation between the structure and the 
function of the genes comprising the partial sequence, i.e. SEQ ID NO:4, therefore, it is 
concluded that the written description requirement is not satisfied. 

Claims 2-4 depend on claim 1 , drawn to an isolated polypeptide whose amino 
acid sequence comprises at least one epitopic peptide from the 20 different Markush 
groups as the alternative choice. Claims 2-4 describe the single polypeptide of the base 
claim 1 as having at least 2-4 epitopic peptides. Neither the specification nor any art of 
record describes any isolated polypeptide with either repeat(s) of up to four of SEQ ID 
NO:4 within the polypeptide or SEQ ID NO:4 or any other epitopic peptide sequence 
described in the base claim 1 . 

Vas-Cath Inc. v. Mahurkar, 19USPQ2d 1111, clearly states "applicant must 
convey with reasonable clarity to those skilled in the art that, as of the filing date sought, 
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he or she was in possession of the invention. The invention is, for purposes of the 
'written description' inquiry, whatever is now claimed. 11 (See page 1117.) The 
specification does not "clearly allow persons of ordinary skill in the art to recognize that 
[he or she] invented what is claimed." (See Vas-Cath at page 1116). As discussed 
above, the skilled artisan cannot envision the detailed chemical structure of the 
encompassed genus of polypeptides, given that the specification has only described the 
art-known topoisomerase II comprising the instant SEQ ID NO:4 (see page 17 lines 4- 
10 of the instant specification). Therefore, only the art-known topoisomerase II 
polypeptide comprising instant SEQ ID NO:4, but not the full breadth of the claim meets 
the written description provision of 35 U.S.C. §112, first paragraph. 

Claim 15 is rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for antibody production in a heterologous host, does 
not reasonably provide enablement for use as vaccine for treatment of cancer. The 
specification does not enable any person skilled in the art to which it pertains, or with 
which it is most nearly connected, to use the invention commensurate in scope with 
these claims. 

The factors considered when determining if the disclosure satisfies the 
enablement requirement and whether any necessary experimentation is DundueD 
include, but are not limited to: 1) nature of the invention, 2) state of the prior art, 3) 
relative skill of those in the art, 4) level of predictability in the art, 5) existence of working 
examples, 6) breadth of claims, 7) amount of direction or guidance by the inventor, and 



Application/Control Number: 10/006,177 Page 8 

Art Unit: 1642 

8) quantity of experimentation needed to make or use the invention. In re Wands, 858 
F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988). 

This rejection is made because the specification fails to teach how to use the 
claimed polypeptides as a vaccine for inducing an anti-tumor T-cell immune 
response without undue experimentation. 

The specification teaches at pages 50-51 that SEQ ID NO:4 binds to HLA-A2. 
Based on this discovery, the specification asserts that a polypeptide comprising SEQ ID 
NO:4 could be use as vaccine for generating anti- tumor immunity (note the title of the 
application). However, the specification fails to demonstrate the efficacy of the vaccine 
comprising polypeptide comprising SEQ ID NO:4 on the induction of ant-tumor 
response, which reduces tumor burden or prevent the formation of a tumor in a patient. 
Searching potential T-cell epitopes in any protein using existing software (this use is 
considered as research, not patentable use) does not require undue experimentation; 
the asserted actual patentable use is to use the claimed polypeptide as vaccine for 
treating or preventing cancer. Undue experimentation is required to use the claimed 
vaccine to elicit anti-tumor response in a subject because the current state of art 
teaches that cancer therapy using a vaccine comprising a polypeptide is unpredictable. 
The specification fails to teach how administration of the claimed polypeptide would 
produce a sufficient amount of CTLs, NK cells and/or any other T cells to kill tumors in 
an animal or human that has malignant cells expressing a polypeptide comprising 
instant SEQ ID NO:4. Adachi et al., (cited below, see the art rejection) teach the 
polypeptide comprising instant SEQ ID NO:4 is a self antigen, rather than a mutated 
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antigen, as it is expressed on normal tissues, and that self-tolerance may eliminate T 
cells that are capable of recognizing these epitopes with high avidity (Sherman, LA et al, 
1998, Critical reviews in Immunol, 18(1-2): 47-54, see especially at the abstract and 
Table 2). In other words, only CTLs with low affinity are left, which may not be optimal 
for tumor elimination in vivo. One of the problem is that after some period of time in the 
presence of tumor cells, T cells may lose their functional activity. Lauritzsen et al 
(International Journal of Cancer, 1998, Vol. 78, pp. 216-222) teach that clonal deletions 
of thymocytes is a major event in T-cell tolerance which could lead to a tumor escape 
mechanism. In transgenic mice homozygous for HLA-specific CD+4 T-cells which are 
specific for a MOPC31 5 plasmacytoma, injection of a large number of tumor cells 
results in apoptosis of immature and mature transgenic CD+4+8 and CD+4 thymocytes. 
This negative selection was specific for the transgenic thymocytes that would 
complement the idiotype of the immunoglobulins of the MOPC315 plasmacytoma, 
because injection of tumor cells from a plasmacytoma which had a different idiotype of 
immunoglobulins failed to elicit the clonal deletion. Lauritzsen et al teach that injection 
of purified MOPC31 5 protein, versus the tumor cells, caused a profound reduction of the 
specific thymocytes specific to the idiotype of the plasmacytoma. Lauritzsen et al 
conclude that deletion of tumor specific thymocytes may represent a major escape 
mechanism in patients with cancers that secrete of shed antigens. In the instant case, 
the polypeptide comprising SEQ ID NO:4 is a known self-antigen. It would be 
reasonable to conclude that said normal antigens are presented within the thymus to 
developing thymocytes and T-cells with high affinity for said antigens are deleted as 
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"self. It would be also reasonable to conclude that administration of the claimed 
polypeptides or cells expressing said polypeptides would not result in an efficacious 
vaccine as a T-cell response would not be evoked due to the process of clonal deletion 
in the thymus, rendering the host devoid of T-cells which are specific to the self-protein. 
Sarma et al (Journal of Experimental Medicine, 1999, Vol. 189, pp. 81 1-820) states that 
a critical issue in therapeutic regiments comprising the administration of tumor antigens 
for immunotherapy is whether unmutated tumor antigens which are expressed in normal 
cells impose special restrictions on the CTL response in vivo. Using transgenic mice 
wherein the antigen specific T cells specific for the P1 A non-mutated tumor antigen are 
expressed at high levels and remain responsive to the P1A antigen when assayed in 
vitro, it was found that P1 A antigen expressed in the thymus resulted in clonal deletion 
of said specific T-cells Sarma et al note that although said transgenic mice produce an 
overwhelming majority of T cells that are specific for P1A, said mice are no more 
resistant to cells expressing P1 A than non-transgenic litter mates. Sarma et al 
concludes that even thought P1 A can be a tumor rejection antigen, the effector function 
of P1A specific CTL is restrained in vivo and that these results have important 
implications for the strategy of tumor immunotherapy. With regard to the isolation of two 
T-cells which are specific for the instant antigen presented in the context of HLA-A24, it 
cannot be determined if this is a reliable indicator that in all patients, with any of the 
types of cancers listed on page 20, would have a T-cell available after thymic selection 
which would react with said antigen in the context of HLA-A24 or any other MHC 
molecule. 
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The specification does not provided any evidence that a polypeptide comprising 
instant SEQ ID NO:4 might be able to be used for cancer therapy or prevention. It is 
concluded based on the references discussed above, that the state of the art with 
respect to treating cancer patients of administering tumor antigens is unpredictable. 
The specification does not provide any disclosure that the administration of the claimed 
polypeptides would generate CTLs which lyse the cells of a tumor. Considering the 
limited guidance, no working examples in the specification, and the unpredictability in 
the art, it is concluded that undue experimentation is required to use the claimed 
polypeptide for vaccine in prevention or treating cancer. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Adachi et al., (1992, Nucleic Acids Research, vol. 20, pages 5297-5303). 

Claims 1, and 15 are interpreted as drawn to immunogen (claim 1), or vaccine 
(claim 1 5) comprising an isolated polypeptide comprising SEQ ID NO:4 as the active 
ingredient for intended use as immunogen or vaccine, wherein claim 15 further specifies 
the active ingredient is in a pharmaceutical^ acceptable carrier. 

Adachi et al., teach the mouse topoisomerase II protein sequence comprising 
instant SEQ ID NO:4 (note Exhibit A, the sequence alignment showing that instant SEQ 
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ID NO:4 matches 100% to amino acid #827 to 835 of the mouse topoisomerase II 
protein) at Fig. 1 , an isolated polypeptide in Fig. 4, also teach vaccine in a 
pharmaceutically acceptable carrier (see at page 20, left column). 

Claims 5, 7, and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
US Pat. 5,645,994 (Jul. 8, 1997). 

Claims 5, 7, and 8 are interpreted as drawn to immunogen comprising an 
polypeptide whose amino acid sequence comprises an epitope that differs from SEQ ID 
NO:4, wherein the difference is not more than one amino acid (claim 5), wherein the 
difference is the substitution of one hydrophobic amino acid unit by another hydrophobic 
amino acid (claim 7), and wherein difference is the addition or deletion of one amino 
acid. 

US Pat. 5,645,994 at columns 43-46 teaches SEQ ID NO:30 polypeptide whose 
amino acid sequence comprises an epitope that differs from SEQ ID NO:4, wherein the 
difference is one amino acid, i.e. at position #1 of the instant SEQ ID NO:4, wherein the 
difference is the substitution of one hydrophobic amino acid unit by another hydrophobic 
amino acid (i.e. Phe of instant SEQ ID NO:4 to Leu of the art, Note the attached Exhibit 
B). As fro claim 8, SEQ ID NO:30 of US Pat. 5,645,994, which lack the first amino acid 
from instant SEQ ID NO:4 meets the limitation "deletion of one amino acid". The 
preamble recitation of "immunogen" is merely suggestive of an intended use and is not 
given patentable weight for purposes of comparing the claims with the prior art. The 
claims read on the an isolated polypeptide perse. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MISOOK YU, Ph.D. whose telephone number is 571- 
272-0839. The examiner can normally be reached on 8 A.M. to 5:30 P.M., every other 
Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jeffrey C Siew can be reached on 571-272-0787. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



MISOOK YU, Ph.D. 

Examiner 

Art Unit 1642 




MtSOOKVVJ 




a 

S 



Id 

n 
cj 

«H O 
VO CO 
OH 
CN 0 
™ ft 
01 O 



H < 


". 


a 2 to 


00 


a s 


CN 


CJ 


in 


H 5f H 


iH (0 


• H U 


i-H 




£ 0) 


r- CD G 


XJ TJ 


o 01 


Ol G 


tN id •* 


C H 


O A U 


Q) 


< ft oj 








m - a 


O 


« cy-H 




2 to N 


tN •» 


Q id 




HMO) 


(0 ro 


age 


Q • on 




o cj 


- o u 


43 


in m 3 


•- • u 


Ht( A) 


m O ti 


ID OH 


•«* 2 id 



(NO" TJ 
IN iJ (tl<H 0) 
01 W -H U 
« rt id 4J U 

slags 



(Do s,< 

J* CN N d S 
*H -H ro (8 c 

J-C U CO G 1 

OJ CO < 

xJ A l 

O E c . 

v id 3 CO r 
U ra k C 
O 'TJ id 

•m 2 -h x| <U C5 u 
OJ tn oj uuuo 0) cd o E co in -h 

-H0JM -< C-rt" H V h fi'OHiJ 
- 3 3 ■ -H "OJCOC033iMHJHOO 
SUDffljJOfllkdl 3UT)0QKOr-t< 

.u co -h to oj a i \ 

«)H O O ftS^ ^ 
C0£acJCOKCD00 




43 



c 
id 



C cd 

15 
IS 



u tj -h 
o oj £ 

O M 

co a 



CD 



00 



CO 43 O 
CO CJ -H 

o <d cj 

MTJ rH 

u «c o 

< a Ss 



CJ W CO 

■H 0J OJ 

XJMH U 

-H 0J CJ 

£- « < 



Vh G 

id o 

rH CJ 

e 

■H) — 

CO cd 

43 

O rH 

xj <d 
cd u 
£ O m 

J OJ 

£*xj o 

0J CD 4-) 

So cd 
PQ £ 



>— > 

£ — 
o — o 

Q — Q 
Q — Q 
>. — >, 
J — J 

a — a 



£h ro 
CO o 

§2 



—« CO 
Ol -H 
C > 



rH ^ CJ 

0 c o 

<d £ CD 
TJ £ o r» 

1 to OJ 

a c o < 

E-j CJ 3t 

— cjcn ro 

0J to co 

CO HO 
<8 O i «f> 

u b a < 

OJ O 0J 

e a a - 
o i a 

co r- o 

-fH m o -H 

O oj oo 

0,-h m 

o u OJ oj 

XJ OJ xj o 

< CO Q < 

a u cj o 



a> 

5 CO 

OJ co Ol •• 
H CD G Q 

H-rlH 
- "OS 

• - o a 

• co C ■> 
< h a) h 

r- vo 

- I rH 

3 r- 2 r- 

•rl r* O H 
UO 

r- cd 

U-l CO 

. * O " 

a in q 

• CO Ol M 
►3 CP 

- < o 

3 . G - 
•HCOflln 

^ b &5 
OJ o 
. . CD «J* 

-co G - ro 
rc .idkm 
© • oj ^ 

TJ T3 Ol43 O 
Hid CEf 
OJ O -H 3 < 

Ol o 

3 * r-» © CJ 
HHU U O 
<H *J C -H 

a id •< oj co 
• 2 0) co 

-H rH 0J 0J 

id • uw u 

CO U -H OJ u 

h o h a < 
a a •£ «C < 



m in 
a u> 

• rH 0J H 
Q CD 00 

cn id Q 

-rH U M 

rH - 6 a 
xj co O 
*j in co — 
3 «> -h r- 
co r- o v 
i ao 

- O (N 

• in u in 
H vd n 

• r- < rH 

a 2 

-Q •• 

-CO Q 

M CO AJ M 

CJ (3 P 

co oj • id £ 

CD CO < 4-> 

o • 3 *~ 

v — co B co 

o • • r- 

^ ^ « P id cm 

C " • rH 

«• O -h O < 

4 - O 

.. 00 CO C "CO 

> oa o r- 

IOC • -H OJ <N 
1 O (0 73 Oil H 
C Q (0 00 E T 
0J U (U 3 < 

J k c 



0J 

•o 



OJ 



c 

rH 

o 



i 



a 

s 



E 
O 
CO 
•H 

a 

o 



rH OJ 

3 3 
U TJ 

0J-H 
rH CO 

is 



■- M-l >4 . 
» 0J • rH 
M CP JJ 

» <d 

O Ol • 
^ 3 U 

< « a 



OJ G 

y o 

•• OJ 00 

0J U 00 

•-H OJ CJ 

4-> MH O 

•H OJ CJ 

Eh « < 



? O OJ 

£> k< 
X) CQ 
0J < V 43 
2 4J 
Id K rH -H 
ft E CN J 

E in 

O " • 4J 

U CJ cm (3 
nJ 

O U 3 
C « E 

0) 00 CO 

rH 0J Id O 

00 3 3 -H 

3 O TJ " 4-> 

aj oj -h oj a 

Id rH CO XJ a 
XJ O 0J O 0J 
CO S « 2 O 



M CO 
OJ 3 
E 0J 

OH 

00 o 
•H 3 

o c 
ft 

O - 
XJ 0J 
00 

id 

2 ri 

a cj 



CO ft - 

00 Roi 

CO CN XJ 13 
rH CN -H 

rH tyu-o 

" I s "H C 
(N CQ rH XJ -H 

^ Q ' O A 

« cr id 2 
co r- m a 
< oh^ 

CM O 0J — 

a c a 

O OJ t3 •• H 
HMO >i< 

0J -H r-H 
CQ 4-1 4J -H 

Q OJ -H E CO 

O u to «d «0 

1 0*u k 
"OftkO 
cj oo oj a 
c o ft ft S 
OJ ^ id 3 cj 
o o s co ui 



3 



0J 



fN - 

CQ m 
Q • 00 
O 0J 
43 
• O 
en O xJ 
2 id 
E 

CJ ■ cn 
H TJ -H 
O OJ £ 
CJ u 

co a 



o O OJ 




o o > 




rH rH -H 


in 


XJ 


m 


id 


CD CO 


>,£ 




xj CJ 




•H CO 




u a 


1=1 


« o 


Q — O 


rH U 




•H 




E 




-H — 


a — a 


CO CD 




43 


h r- 



O 00 
-3 0J 

XJ O 
CO XJ 

cj id 

CQ £ 



Eh CD 
Hi U> 
b CD 

CO CD 

a co 



i 

V) 
o 
o 
1 

o 

H 



-TJ ^r- 

>> Eh 
J3 v 



3 



If) 
O 

o 

LO 

in 
•• 

CN 
CO 



I 





o\ 


OJ 




CD 


CO 




cn 






H 


2 




I 






rH 


! 












00 






■H 






o 




rH 








§• 




0J 


XJ 










g 1 








I 




°. 


XJ 




XJ 


id 


XJ 


S 


U ro 


id 




in 


Jh 


XJ 


U IN 






o o 


i 




HH CD 










CD 


ro < co 


ro 


CM 


• CD 2 " 




rH 


Q CD O Q 


rH 




•HUH 




43 


CO £ 


CD 


0J 


- oj a 


o\ 


a 


-ro 43 




i 


M CD XJ - 


in 


n 


U r- 



XJ o 
U H Id 
M H U C 

CJ >,-H 

— . to <d co 



c n u > 

•H CJ O 0J 
N E 2 ^ 
>i O — 

rH CO 

o 



CD 

CD CD 
Q Q 

j — j 
a — a 



& 3 



« . . 00 u 
U O 3 C M 
TJ ft O 0J H 
>,0-H SO 
43 XJ Ol & cn 
i CJ CJ ro 

< Q O 
— CJ if CO 
CD CD 

o oo oo cd tn 

00 CJ 3 H O 

id 6 XJ i 2 

U id xj 43 r5 

o c nj cj 

g a a •• 

o 0J i (3 
co xj •• ro O 

•H Id 00 O *H 
ro O C O 00 

ft H -H ••CO 
H CO O CJ O 0J 0J 
J CD XJ XJ 0) XJ O 

b in rH ft id u 

CO O ;< < CO Q < 




g 
5 



00 00 
0J 

-a o> "co 

G TJ U CD 

8- -h cj in 
00 XJ A o 

43 0) 3 b 

- ftrH (3 

. o o 

S -h 3 <U G 
• P3 2 O O 
CO C-H 

... o oo 

- E 0) VI CO 
M OJ rH CJ <D 
Vi 43 xj m o 
id u -h o o 
a o H a < 



«J 2 

Q vo 




• in 



CJ CJ H 
rH ft I 
O SrH 

3 xj 
C 

cj oo 
»h q) 



XJ O 0) 

co £ a 



M TJ-H 

co a 



••ho 
OJ XJ E 
P 

•• U CD N 

O 3 U G 
0J O O OJ 

0 00 43 

G XJ CO 

CJ rH 3 "H 
M Id (0 43 f 
0J XJ H < 
«M C 0J < 
0J 0J 43 00 I 
U & xJ XJ O I 

1 'H G *H 
CD U - OJ XJ 
00 0J OJ E 0) I 

2lsi§! 

UUZUOt 



xj id a — 



E J — i 



CJ 

G 0J 

•H 00 

43 Id 

a u 

OJ 

i E 



43 
U 



2ouoaoj<<*<<:<<<<ucj<uua 



Eh VO 
CO 

w -* 

a < 



ro -H CD 

• O — rH 
rH ft iH I 

• O OJ o 

CD XJ XJ OJ 
CD CO Q 

in 2 10" rH 

u Q^Jro 

a m cj G 

—'WOO 

0J -H 
— 0) C CQ 
Ol ft-H -H 

G S43 > 

-H XJ CJ QJ 

rH 0J CO OJ 

0 03 3 CJ 

u id oj g 

TJ U 00 O 

1 i Ol 0J 

a < co 

Eh 2 00 4t 

< a 3 

w i-h ro vo 

" 3 CD o 
CD CO XJ CD -"J* 
00 0J OJ rH 
ABU " * 

rl «J iH O < 
OJ G rl 0J 

E OQ •• 
O 0) i G 

00 XJ •• rH O 

•h rj m n-H 
O G 0J co 
ft fi -*H " oo 
O OJ O OJ OJ 
XJ XJ 0) XJ O 

»*H ft Id CJ 

<C to tp «C 
0 2UUU 



« 



§ 

-H 
XJ 

id 
xj 

i 

•iH CD 

O in 
&o 



O Q 
M 

*H 

XJ - 

id r- 



a cd tj •• 

•H-HQ 
rj M 
-TJ b 

>^ S £ TJ 

M VO id -H 

0) rH - O 

TJ tN OHO «d 
W i G O 

O^H ^« OA 

-VO G ^J" "H < 

'H OV OJ X 

S CN rH < rH 0 

O O V 

CO - " VO 3 

CO M u o G V£> 

-VO ffl CU N» CN 

OlCN r-l A V - in 

2 3 B ^ OJ rH 

• CJ rH " XJ 

H 43 p 0J G 

• O £ o O cj oo 

> G hH rH CJ 

• •* OJ 00 3 3 

-rH (!) U CD 0*0 

SO rH 0J CJ 0) -H 
•H XJ *U O rH CO 

43 03 -H 0) O O CJ 

o Ena<£ a 



a o xj -h g 

H O XJ-H 

(d 0 43 

CJ Vh >i 

O XJ M < 

" u x id 2 
CO 3 4J i< Q 
0)O 3 

0 00 OJ CJ - 

G u a 

CJ rH G "Eh 

U cd OJ >,< 

0J XJ 3 rH 

«M G &-H - 

CJ CJ OJ E co 
U B CD idTJ 

1 -H VW JH 

- rl " U O 



0) 0J 0J -t 
ftXJ ft£. 



O O OJ 




o o > 




HH'H 


in 


XJ 


ro 




CD CO 


J 


>— > 


xJ 0J 


a — a 


-H 00 


o — a 


Jh C 


2 — 2 


cd o 


Q — Q 


rH CJ 


q — a 


•H 


X — » 


E 


►J — J 


•H — 


a — a 


CO CD 






rH r- 




CN 


xj id 


CO 



>, 3 J3 

H XJ O 
0J CO XJ 

SO) id 
m £ 



OJ 

(d 
43 



in vo 

rH 

CJ 

a g 
-~ o 

O -H 

— > m co 
Ol 3-H 
G O > 

-H E 0) 
N U 
SO) | 

rH 00 0J 

0 3 O 

±! 2 c 

TJ43 CJ 

jr-a 

1 00 OJ 

a 3 oo 

Eh rH 3fc 

< 3 
' — CJ fN 
00 CD 
OJ 3 CD 
CO B H 

id i 
U m ft 
CJ 3 OJ 
E £ CO 



rtj fj CJ 




8- 

CO 



■HHHHHHH-rl-rt<<<<-H Qj OirH rH 
•H Q4 Qj & Di Oj QjrH r-C rH a < Dj & 

aaaaaaaaa - - - * a< 

a< < < < < < a a<M o <* o% a *■< < 

< < < 00 VD O < -CM 

«.« <•.»«. » wotnot no-* 
.nhnhpih * .oio-tfr* ..CMcocntn 

Ot)Q)qJO0)O0)VOCV01Q)(llll)O0) 

ooooooooooooooyooo 
aj<i)(D<UQ)<UQj(ua)<Dci)<uaJ<i)(Doajo 

0) Q D H) D C) 0) U ID 0 A) tl V t) O (I O U 
«WWWWO)W«O)«C0C0MWC0«MW 



CN 



ro in m 



. m m < 
w<niho 

oo o 
i i i i 
h inmo 

O <N <N 0\ 

r- o o v 
i i i i 

00 9 OM 
O O O O I 
till 
CO CO CO CO I 



m CM H 
i ro in 
< • • 
o m m 
r» in in 

O H H 

o o o 
en o o% 



CM O CJ\ 
CD VD -fl- O 

looinm 
o ud r- 

^ ID H rl H H 



<*< < 

in cn cn 
cm vo m 

in o 
i i i 
(N *r o\ 

co co 
n co 



< < < • 

vo vo id in 

c\ cn tn ^ 

r- r- t- io 

i i i i 

CO CO CO rH 

*p in 

CM CM CM CM 



CM 
O 

n co 

cm in cn cn 
h i rnn 
i < • i 
in CM CM ^» 

VD CO O f"» 

cn in cm in 
i i i i 
id r- in in 

O U) H 



) CO CO co t 



CMcna\o^crimcn<<rcNio^cnco^^mfNicN 

OOOOOOOcn^COOinCMCOinOXrHrH 

mrtptHHHHMNNinrtininN hh 



cdcnOt-irMPT*inior-cocMOrH(Nro^in 




id o 

£ 0 co 

*3 0) 
43 

4J U 

a cd u 

3 0) <d 

ffl S 



! 

CO 



Q — Q 




acM < x 
am 

o < 

m U) O •• n i-i 

i -in H 
cn o a 2 [l, 
r- m * h « O O 

rH O 0 

o o a j j j 

cn r- C t) K Dj h f-i 

^ J) CHCkHH 

H i dm^hH 
j co tTxJ w 
5 o a) id o 

CO l CO Cn 
W CO 



(U 

VD 3 



co u 
•d <d 
C T3 

o a 
o 3 
0) ~ 

CO CO rH 
XJ rH 

©CO) 

g cno 



O *J S 



in 

•H O 
CO O 
U CM 

0) n 

H CM 

O cn 

CJ rH 

c 



rl 
>1 



W r-i 

1 s 



43 

o 

K 



s 

a 



s 

a 



c 
o 

i 




o 

43 
U 





0) 




rl 


rH 




0 






u 


■8 




CO « 






0) 






xj O 






•• U G 




J! 


O a) (0 


-H 


2 


iH«H p. 






U K & 


O 


id 


•HOD 


u 


• 0) 


H CM CO 


w 


CO 



43 43 ■ 



a) <u 

CO CO 

co ro 

Q Q 

II 

2 2 



43 43 *J 
O O CO 

4J iJ U 

(0 id -h 

E 2W 

EGO) 
2 2 C 

-rH -H AJ 



c X to to 

tl3 S- 



a a 

+ + * + 0) <u 

aa 

a a a a * * 
o> a) a) <u m rH 
a a a as co 
. . • . o oj 

o o o o to 

II I IHU 

< CD < DQ U <T3 

la in kd \d a xj 
w w w 
id id cd id id id 
id id id id cd id 

-H -H -H -rl -r» -H 



id id <d id id id 

JJ AJ 4J JJ 4J 

»a, id id id id <d id 
i*o U TJ tj *o 

-i o o o o o o 



IJ \£> kO U3 vo 

<d I I t I I I 

0> CM CM CM CS CM CM 

ic c c c a a 

TJ 01 01 CJ> Di tn 
tt) u o u u u u 

3' - 



rH CM fV* in lO 



<d 



<d a 

!&• 

•H CJ 

ODO 

4J 

fl)u 3 
Id CO M 

O rl CO 



T3 Vl 

O UH O 

JJ o u 

U CO 
-H O 

•O M rH 

0) o id 

U O U 

a co o 



*J43 OJ 

rH 4J 43 

3 u 
CO o 

0) U «4H 

H 0 

rH 

*4H Id CO 

°&-s 

rl Q) >, 

0) rH 

43 ^ <d 
loo 
3 n) 
c c 
(d >n 

O 43 43 

U OJ 
CO OJ > 
-H AJ -H 

Id rl 

o 2*8 

2 Cn 

CO 

• 0) fH 

a o tj 

HOC 
m CO id 



0) XJ 



rH 0 

rZ 



0) 
04 



arH < a a a a 
aa <<<<;aa 
< a - 

CM CM vo r» 
-cMCMr-inco - * cm - 



caa a aa a a an a hhh q 

aa 'ftaaaaaaa -aaaac 
^tt,^M\K<<<<< a<m a a a< < 



t, a a an a nnnaa a-n 
. , ~ « - - - n< a a a * 

. -. .... ^ : < < am 

* o - - * cn 



aoQ)0)0)0)a}0}aojoo>Q)a}0)0)o>o>o>0)0)0)0}Oja)0)0)a) 
uuuuoooooouoouooooooooooooo 

&&&&&&&&&&&&&&&&&&&&&&&&&&& 

«SojVQ)<i)a)a)(i}a)ii)ii)a)(i)iuo)<i)(i)<i)a)fl)iua)<i)a)(i)<u 

COCQCOCOtOCOCOCQCOCOCOCOCOWCOCOCOCOCOCOCOCQCOCOCOCOCO 




TrrH^^^^^c^fO^CNrHrHrn^r^rroTr^rnrn^rrnrn^r^T'^r 



nVt cninnmininr^^ 
ir/cMcovofOinmminv 

H/rO rH VD CM CO CM CM ^ 



lOINNCJU'M'^M'in 

imcMCMCMininincorH 
■iinininvovDVovor^ 



o co in in in - 



ScOr-Pr-r^r-SSlDlOlDlDlDlDlDlDlDlDlOlOlOlD^ 
H 

mrnr^iDiDinin^^^f^f^^<^^^ mnMmM ^^ pnrornri 



CU 



to 
O 




§ 

s 



1=1 

Q — Q 

a — a 

>< — tH 

m co 




a 

id 



m r- CD 
Q • cu 



u> O n) 
m S g 
to 

<U -H 

u u 



r- v> -h 


rH 


4J 


CO 




o\ r- 


>,& 




4J CD 


S — § 


•H CO 


a — o 


u c 


55 Jh 


<6 0 


a — a 


rn a 


a — o 




JM >4 


e 


►J H 




Du Cu 


co vo 






H rt 


UH 


CM 


U (0 


r- 


<o o 





1 



so© 

J cu 




VD 
O 

o 



I 

ra 
3 



4 
5* 



cu 

T3 
C 



2 

Q 



3 



■s 



m 
o 
o 
cn 



in 



co 




9> VO 

a— a 



<H 2 • £ £ 

ftco OJOO 

fttn M MM 
(N < cn H * 



$ s 




